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A mixed-use land development and transportation system was designed for a nine (9) acre plot of 
land near downtown San Jose. The goal of this project was to design a safe, green, and attractive 
community for residents to live, interact with their neighbors, and enjoy the amenities within the 
community. The community includes an apartment complex, park, playground, picnic area, retail 
stores, and offices. The scope of work and analysis for this project included drainage design, 
earthwork calculations, street design, and traffic analysis. Low impact designs were used to 
reduce the amount of waste, pollution, and runoff for the project. Additionally, the final design 
incorporates the elements of a community, encouraging a reduction in travel and use of 
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Introduction and Problem Addressed 
 
According to the U.S. Census Bureau, the population of San Jose has rapidly increased at a rate 
of 7.6% from April 2010 to July 2016 (U.S. Census Bureau, 2017). There is also a great shortage 
of housing, as indicated by the skyrocketing costs of housing in San Jose and the surrounding 
areas. The increase in population has caused a need for more housing and efficient land 
development. This project included the design and analysis of a mixed use, green community 
near downtown San Jose. The goal was to create a space that brings a community together and 
integrates sustainable practices that benefit the environment. Facilities such as retail shops, office 
buildings, a recreation center, a community center, a park, a walking trail, and bike lanes will 
bring the community together and encourage walking or riding a bike. The retail space would 
also help provide space for new businesses to start and grow since they will be conveniently 
located to attract customers. In addition, pollution in stormwater runoff has been a prominent 
issue in and around San Jose, so this project made use of Low-Impact Design methods to reduce 
the amount of runoff, which pollutes local watersheds. Under the Santa Clara Valley Urban 
Runoff Pollution Prevention Program (SCVURPPP), pollution has already been greatly reduced, 
and this project followed the provisions of their C.3 Stormwater Handbook to ensure the design 
met their requirements. Both the lots and the streets were designed to maximize the use of space, 
minimize stormwater pollution, and reduce traffic. Land was also to be set aside for use in parks 
to allow for recreation and meeting places for the community. Based on this project, the 
community will provide a healthy and enjoyable living space that integrates residential and 
commercial lots to create a sustainable community.  
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The location that was chosen to be developed is near the intersection of Delmas Avenue and 
West Santa Clara Street (shown in Figure 1) because it is in a prime location for housing and will 
greatly benefit the area by adding much needed services and residential units in an area that has 
many jobs but lacks sufficient housing.  
 
 
Figure 1: Location map for the site to be developed. 
 
The site is also adjacent to a VTA light rail station and just a few blocks from San Jose Diridon 
Station, with a future BART extension also planned to go through this area, allowing for easy 
access to public transportation and making this an ideal location to build a community based 
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around walkability. The lots that were developed are currently being underutilized, as they only 
serve as auxiliary parking lots for the nearby SAP center, as shown in Figure 2. An AutoCAD 
drawing showing the existing site conditions is shown on Sheet 11 in Appendix E. 
 
 
Figure 2: Satellite View of the current site conditions. 
 
The proposed development would thus add vibrance to the area, increase economic benefits, and 
decrease runoff since parking lots are entirely impervious, whereas this development includes a 
park and other landscaped areas such as bioswales, allowing for infiltration. Runoff was an 
especially important consideration due to this site’s location, directly between Los Gatos Creek 
and the Guadalupe River. This project was based on the City of San Jose’s current project for the 
redevelopment of the site. The City of San Jose’s project has been approved for development and 




Description of Solution 
 
One goal of this project was to achieve a low impact and sustainable design. Various 
technologies and methods were considered to create the most cost effective, safe, and sustainable 
design. A comparison of the different options regarding sustainable design methods and traffic 
flow, are shown in Table 1 and Table 2, respectively.  
 
Table 1: Comparison of sustainable design methods and their impact on the environment. 
 Technical Feasibility and 
Constructability 
Environmental Impact Overall Reliability 
Green Roof Feasible, but required more 
complex structural design 
Reduce stormwater runoff, 
reduce heat-island effect 
Reliable, potential minimal 
upkeep  
Bioswale Feasible, required more 
excavation 
Reduce stormwater runoff Reliable, potential minimal 
upkeep 
Solar Panel Feasible Reduce power usage Reliable, potential 
maintenance required 
Pervious Concrete Feasible Reduce stormwater runoff Reliable, same lifespan as 
regular concrete 
Pervious Pavers Feasible Reduce stormwater runoff Reliable 
 
The selected methods for this project were bioswales, pervious concrete, and pervious pavers. 
These technologies were chosen because they will greatly reduce stormwater runoff, minimizing 
runoff pollution, and provide a safe and attractive environment for the community. Green roofs 
were not selected because they require a stronger structural support, which would have increased 
the overall cost of the project. Additionally, bioswales can capture more runoff than green roofs. 
Solar panels were selected to reduce the amount of electricity usage for the green community. 
The solar panels are intended to be placed on the roofs of the buildings and provide a source of 
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renewable energy to support the majority of the electric requirements from the offices, 
apartments, and shops. 
 
Table 2: Comparison of traffic technologies and their impact on traffic flow.  
 Technical Feasibility and 
Constructability 
Traffic Flow Overall Reliability 
Through Lane Feasible  Good flow, no stopping Reliable, efficient 
Roundabout Feasible Good flow, yielding Reliable 
Stop Signs Very Feasible, easy 
installation 
Slower flow allows 
pedestrian crossing 
Reliable 
Stop Lights Feasible, but more complex 
installation 
Controlled flow Reliable, potentially required 
more maintenance 
Figure 3: (a) Existing street design. Delmas Ave. is a two-way through street. (b) Design alternative 1 
with a traffic control system in the center of Delmas Ave between West Santa Clara Street and West San 
Fernando Street. (c) Design alternative 2 with an added one-way street in the site area and an intersection 
towards the south end of the site. 
 
Figure 3 shows the existing street design near the site. After considering the traffic needs for the 
green community, alternative street designs were considered to reduce the amount of cut-through 




community. Figure 4 shows the first design alternative which includes a two-way street on 
Delmas Avenue and an intersection in the center to allow for access to the buildings within the 
community. The traffic control system for this alternative may be either a roundabout or a stop 
sign with pedestrian crosswalks. Figure 5 shows the second design alternative which includes 
split two-way and one-way streets on Delmas Avenue between West Santa Clara Street and West 
San Fernando Street. There is also an added traffic control system at the southern intersection 
and a one-way street that wraps around the park. The traffic control system in this design was 
intended to be a roundabout, as it provides better traffic flow for the one-way and two-way street 
arrangement.  
 
The street design selected for this project was alternative 2. This design achieves the goal of 
providing an easy way for the residents to enter and exit the development and to provide a 
smooth flow of traffic on the smaller street within the development. The one-way street also 
provides a safer environment for pedestrians crossing the street to and from the center park. 
Furthermore, the smaller street will discourage other vehicles from cutting through the green 




Related Non-Technical Issues 
 
The political climate would be generally favorable to this project since it aimed to address 
housing issues while also being sensitive to environmental concerns. Although the project is 
favorable, the team has anticipated a few non-technical related issues that may occur with the 
development of the green community. 
 
Noise and pollution may become an issue, as there will be an increase in traffic and population in 
the area. The existing site was a parking lot and did not generate daily noise, however, the 
addition of mixed use facilities will cause the area to be busier and potentially increase the 
amount of noise. Additionally, although only for a limited amount of time, there will be a 
significant amount of noise during the construction phase of the project, which may affect the 
surrounding area and SAP Center. The increase in noise is not a significant issue, however, the 
surrounding community will need to be notified of the new development. Community meetings 
can also be held to address any questions and help alleviate any concerns from the surrounding 
community. 
 
The team also anticipated that regulations on water pollution and flood control may control the 
design due to its proximity to Los Gatos Creek and Guadalupe River. This project was designed 
for a 20-year storm to account for potential flood events in the future. 
  
This project is also related the social issue of affordable housing. While some people may be 
opposed to adding affordable housing units downtown, there are many benefits to consider. One 
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benefit is that the city supports this type of development, therefore it is more likely for this 
project to gain approval and begin construction sooner. Another benefit is that it provides an 
affordable option for residents in the competitive housing market. The project also relates to the 




Identification of Applicable Design Criteria and Standards 
 
The maximum square footage of office and retail space and housing units allowed on the plot of 
land that was developed is 1.04 million square feet and 650 single-family housing units, 
respectively. The guidelines in the San Jose Municipal Code (City of San Jose, 2010) were used 
to design the lots. The required number of parking spaces was determined based on the 2010 San 
Jose Municipal Code Zoning Ordinance. For runoff, the C.3 Stormwater Handbook was used to 
determine the target for pollution control and infiltration (Bicknell, 2016). The street design will 
be able to handle the peak hour volume to and from the lots, as determined by the traffic impact 
study based on the San Jose Traffic Impact Analysis Handbook, and the streets themselves were 




Key Resources Used in the Design Process 
 
Various technical resources were used to assist in the street, lot, and drainage design for the 
project. The streets were designed using the Geometric Design Guidelines from the City of San 
Jose’s website and a textbook, Land Development Handbook (Dewberry, 2009). The San Jose 
Traffic Impact Analysis Handbook and ITE Trip Generation handbook were also used to analyze 
the traffic impact and optimize the street design. The San Jose Municipal Code was used to 
design the lot layouts for the offices, retail space, and housing units. The C.3 Stormwater 
handbook was used to determine the target for pollution control and infiltration. The design team 
was in contact with the Department of Transportation at the City of San Jose to obtain the 
topographic map and intended purpose of the Delmas Avenue and Santa Clara Street site. The 
topographic map was used to calculate the cut and fill calculations for the pad elevations. 
Additionally, the City of San Jose’s map of storm drains and sanitary sewers was used to assist 






The team’s design process is summarized in Figure 4, below. Work started with the site layout 
and street design, which gave a general direction for the project and allowed the team to design 
the park layout and choose building locations and uses. 
 
 
Figure 4: Flow chart for the team’s design process. 
 
After deciding on the uses of the buildings, the team used the total retail and office square 
footages and apartment unit counts to determine the estimated trips generated and required 
parking spaces. After the initial parking spaces required were calculated, the team had to redo the 
building layout since there was not enough space to feasibly fit in all the spaces that would be 
required. After the building revision was complete and the trip generation was recalculated, the 
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number of parking spaces required was at a more reasonable level and the design could move 
forward. 
 
Using the calculated trip generation rates, a traffic analysis was performed for the surrounding 
streets both with the existing traffic and with the extra estimated trips, so a comparison could be 
made. Preliminary layouts for the parking garages were also created to ensure the parking 
requirements would be met. The finalized building layout along with the site layout were then 
used to calculate the runoff for the site as well as the street profiles for the project. After that, the 
expected runoff and street profiles informed the storm drain and sanitary sewer designs and 
calculations. Then, the site layout, building layout, and street profiles all factored into the 







A plan view of the site can be viewed on Sheet 2 in Appendix E. The site consists of five 
buildings as described in Table 3, below.  
 
Table 3: Building descriptions for Green Community project. 
Building Description of Building Building Footprint (ft2) Floors 
1 Parking and Apartments 62785 10 
2 Offices 21546 6 
3 Parking and Shops 37483 1 
4 Apartments 21600 8 
5 Shops and Apartments 42700 5 
 
The total available office and retail space is approximately 90,500 square feet and 56,000 square 
feet, respectively. The combined number of one-bedroom and two-bedroom apartment units is 
490. Building 1 consists of parking on floors 1 through 4, a gym on floor 5, and 280 one-
bedroom apartments on floors 6 through 10 (800 ft2 each). The gym is intended to be used by the 
residents within the green community and the people that work in the office building located in 
the green community. Building 3 has three floors of underground parking and one ground level 
floor for commercial use. Building 4 is an apartment complex with 98 two-bedroom units 
(1240 ft2 each). Building 5 contains one floor for commercial use and four (4) floors for 
residential use. There are 112 two-bedroom apartment units in Building 5 (1240 ft2 each).  
In addition to the buildings, another important component of the green community is the park 
located in the center of the site. The park is approximately 34,000 ft2 and is intended to be used 
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by members and guests in the green community. The park has three walking paths that lead to 
the center fountain to provide easy access for people to cross and reach other facilities within the 
green community. The park also has a picnic area, two playgrounds, a garden, and bathrooms. 
An overview of the park layout can be viewed on Sheet 3 in Appendix E. The mixed use green 
community has multiple uses and provides various amenities that integrate the community and 






As previously mentioned, the chosen street layout for this project was a split two-way and one-
way street on Delmas Avenue between West Santa Clara Street and West San Fernando Street 
and a roundabout.  A horizontal and vertical alignment of the street design can be viewed on 
Sheet 2 and Sheets 7-8 in Appendix E, respectively. For this project’s streets, the team used a 
design speed of 15 mph, which results in a minimum stopping sight distance (MSSD) of 81.4 ft. 
This speed allowed the team to design the tight corners which are needed due the limited space 
in the development. The team also wanted to use a slower speed in order to discourage people 
from shortcutting through the site, which would not be desirable. 
 
Table 4: Design Criteria for Street Alignments. 
Criterion Goal Constraint Allowable Value Chosen Design Value 
Slope 
Safety Sight Distance Sight distance > MSSD = 81.4 ft for 15 mph 
±1.5% 







Distance Available is 130 
ft., so Speed < 31 mph 15 mph 
Corner 
Radius Prevent Sliding Side Friction 
15 mph: > 53.6 ft. 
10 mph: > 23.8 ft. 10 mph & 24 ft. 
 
For the intersection at the entrance to the parking in Building 1, a roundabout was chosen in 
order to facilitate traffic flow in and out of the parking garage. The vertical alignment of the 
streets was chosen with a few factors in mind. The street had to have slopes of at least 0.45% per 
city requirements in order to allow for proper drainage during storms. The team also had to 
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consider sight distance over the tops of vertical curves in order to ensure that there would be 
enough space to stop after a potential hazard comes into view. The team ended up choosing 
slopes of ±1.5%, which was more than the minimum, in order to be able to fill in with the dirt 
which would be excavated for the parking garage under Building 3. Table 4, above, summarizes 
these design criteria and states the goals of each criterion, as well as the constraints that needed 
to be met. Street cross-sections were designed based on City of San Jose typical sections and are 
shown on Sheet 5 in Appendix E, and the striping plan for the streets can be found on Sheet 4. 
Delmas Avenue will have spaces marked for on-street parking, as well as crosswalks leading to 
the paths in the park. There are also turn lanes provided at the intersections with West Santa 






The team’s goal on this project for earthwork was to balance the amount of cut and fill in order 
to minimize the costs during construction and also reduce waste from needing to export or 
import soil. Balancing the earthwork also reduces our environmental impact since transporting 
soil involves driving many trucks between the project site and the source, which uses a large 
amount of fuel. The cut and fill was calculated based on the existing surveying data points 
provided by the City of San Jose Department of Transportation. 
 
As mentioned earlier, the streets were elevated, so soil could be filled in underneath them, which 
allowed the team to balance the earthwork by filling in approximately four to five feet above the 
existing ground. This design is shown on Sheets 7-8 in Appendix E, with the dotted line 
representing the existing ground and the dark solid line representing the proposed street 
alignment. The park and the landscaped areas around the buildings, as well as the buildings 
themselves, were also raised to match the streets. One percent (1%) slopes were provided on the 
ground around the buildings to facilitate drainage. A rough grading plan for the project site is 




Table 5: Earthwork Totals. 
Area Cut (yd3) Fill (yd3) Fill - Cut (yd3) 
Streets 8 4,069 4,061 
Building Pads 37,469 12,418 -25,052 
Site Grading 0 12,463 12,463 
Correction for 
Asphalt 0 5,954 5,954 
Correction for Soil 
Shrinkage 0 2,549 2,549 
Total 37,477 37,452 -25 
 
There were also corrections made to account for a couple of conditions specific to the site. Since 
the ground elevations represented the top of the parking lot pavement for the vast majority of the 
site, six inches (6”) of fill was added for the entire paved area since the asphalt would need to be 
removed and could not be reused as fill. The team also corrected for shrinkage of the soil after 
determining the soil type present from a previous Environmental Impact Report in the area (SJW 
Land Company, 2004). After accounting for these corrections, the earthwork was balanced to 
within 25 cubic yards, as shown in Table 5. Tables with more detailed calculations are available 






The team anticipated that there would be a slight increase in traffic due to the trips generated to 
and from the development, but because various forms of public transportation are nearby, the 
traffic increase should not significantly impact the current traffic conditions. 
 
Traffic count data from the existing intersections surrounding the site was obtained from the City 
of San Jose Department of Transportation. The peak volume for morning and evening was 
analyzed in Synchro to determine the level of service (LOS) for each intersection. The traffic 
with the existing conditions was acceptable, as each intersection was either LOS A, B, or C. 
After analyzing the existing traffic conditions, the team followed the same steps using Synchro 
to analyze the traffic conditions with the added green community. The number of trips generated 
was calculated based on the Trip Generation Rates found in the San Jose Traffic Impact Analysis 
Handbook (City of San Jose, 2009). Furthermore, the number of trips generated was allowed to 
be reduced according to the 2014 Santa Clara Valley Transportation Authority Transportation 
Analysis Guidelines (VTA, 2014). After finding the total trip generation from the new 
development, the traffic generated was distributed based on the morning and evening peak traffic 
rates found in the 2009 San Jose Traffic Impact Analysis Handbook and the ratios from the 




A summary of the trip generation and peak traffic splits can be viewed in Table 6 and Table 7, 
respectively. Additionally, the traffic analysis results from Synchro for both the existing site and 
new development can be viewed in Tables B-1 and B-2 in Appendix B, respectively. 
 












Housing 6 / unit 2940 15% + 9% 2274 
Shops 70 / 1000 sf 3929 0% 3929 
Office 11/ 1000 sf 995 3% + 6% 908 
 
Table 7: Morning and evening peak traffic splits. 




In Split 286 336 





Figure 5 and Figure 6 show the worst-case LOS from the morning or evening traffic for each 
intersection in the existing and new traffic analysis.  
 
As expected, there was a slight increase in traffic with the green community, however, the LOS 
of the intersections remained either C or better. Additionally, the maximum volume to capacity 
ratio, average delay time, and fuel consumption increased by 8%, 7%, and 10% respectively. The 
results from the traffic analysis with the green community supported the conclusion that the 
addition of the new community will not significantly impact the nearby traffic conditions in 
downtown San Jose. 
  




Storm Drain and Sanitary Sewer 
 
The existing storm drain was analyzed to ensure that the velocity was between two (2) to 
eight (8) feet per second (ft/s) and that the capacity was greater than the expected runoff. The 
expected rainfall intensity, 1.3 inches per hour (in/hr), for this location was determined based on 
a 20-year, 20-minute duration storm according to the San Jose Intensity-Duration-Frequency 
Chart (He, 2017). A layout of the storm drain can be found on Sheet 10 in Appendix E. With the 
addition of the new community, the team decided to add two (2) catch basins at the north and 
south end of the site to direct the water from the site to the storm drains on Delmas Avenue. 
When performing the calculations for velocity and capacity, the team adjusted the slope of the 
storm drain pipes due to the increase in elevation of the new street design. The velocity and 
capacity were found to meet the requirements stated earlier. Detailed storm drain calculations 
can be viewed in Table C-1 in Appendix C. Furthermore, information about the existing storm 
drain pipes was obtained from the City of San Jose Geographic Information Systems (GIS) data. 
 
Table 8: Values used to calculate flow for sanitary sewer. 
Peaking Factor 3 
Average Daily Flow (gal/person/day) 120 
Design Flow (gal/person/day) 360 
Pipe Slope 0.005 
Pipe Diameter (in) 10 
Cross-Sectional Area (ft2) 0.55 
Flow Velocity (ft/s) 2.73 
Hydraulic Radius 0.208 




The sanitary sewer was analyzed to verify that the current capacity would meet the demand with 
the green community. Information about the existing sanitary sewer pipes was obtained from the 
City of San Jose GIS data online and from the City of San Jose Department of Public Works. 
The values used to calculate the flow can be viewed in Table 8, above. 
 
The flow capacity for the existing sanitary sewer pipes was 962,000 gal/day and the demand 
flow was 720,000 gal/day. This result shows that the current capacity was sufficient for the 
demand with the added development. The existing sanitary sewer layout is also shown on 






The amount of stormwater runoff was calculated to find the amount of runoff reduced by 
incorporating sustainable methods such as bioswales and pervious surfaces. The SCVURPPP 
guidelines were used to obtain the runoff coefficient for various surfaces within the green 
community. Table 9 shows the different surfaces and their appropriate runoff coefficient. 
Table 10 shows the comparison of the flow calculation for both the existing parking lot and new 
development of the green community. 
 
Table 9: Runoff coefficient for surfaces in green community. 
Runoff Coefficient = 0.9 Runoff Coefficient = 0.1 
- Buildings 
- Fountains 
- Covered Picnic Area 
- Streets (asphalt) 
- Bioswales 
- Park (grass) 
- Pervious Concrete  
- Playground Area 
 
Table 10: Flow calculation for existing parking lot and new development of the green community. 
 Existing Parking Lot Green Community 
Runoff Coefficient: C 0.89 0.29 
Intensity: I (in/hr) 0.734 0.734 
Area: A (acres) 8.93 8.93 
Flow: Q (cfs) 5.84 1.93 
 
The runoff coefficient in Table 10 is a weighted average runoff coefficient for the entire 
development site. The intensity used for both calculations was 0.734 in/hr. This value was based 
on a 20-year, 20-minute duration storm from NOAA. The flow in the green community was 
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reduced by 3.91 cubic feet per second (cfs), or 66.9%, by incorporating sustainable methods such 
as incorporating bioswales and landscaped areas to reduce stormwater runoff. The bioswales will 
catch rain coming from the roofs of the buildings, filter it, and allow it to infiltrate into the 
ground, thereby reducing the runoff. The bioswales also increase the time of concentration, or 
the time it takes for rainwater to reach a certain point downstream, which reduces peak flow 







A cost estimate for the site work only can be viewed in Table 11 below. The project was 
estimated to be approximately 1.7 million dollars. A more detailed cost estimate can be viewed 
in Table D-1 in Appendix D. The cost estimate was based on the rates in the RS Means book (RS 
Means, 2016). 
 
Table 11: Green Community cost estimate for site work only. 
Item Details Cost 
Earthwork Cut: 37477 cy Fill: 37452 cy $637,000 
Paving Asphalt: 29478 sqft Pervious Concrete: 9836 sqft $246,000 
Underground Utilities 
4 Manholes 
4 Catch Basins 




ADA Ramps, Street Lights, 
Crosswalks, Stop Signs, Fire 




Finish Grading, Bioswales, Park 
Features, Plants $501,000 





Summary and Conclusions 
 
The final design of this project is a success because it achieves the team’s goal to provide a 
sustainable mixed-use area for the community to live, shop, eat, work, and play. A 3D model of 
the finalized site layout is shown in Figure 7, below. With the increase in population and housing 
shortage, developing land with mixed uses and maximizing small spaces is critical. This design 
also reduces environmental impact by minimizing waste by balancing earthwork, as well as 
reducing runoff using landscaped areas and bioswales. Additionally, this community will 
promote sustainability and encourage people to walk, ride a bike, or take public transportation 
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Table A-1: Earthwork Totals for Streets. 
Section Cut (yd^3) Fill (yd^3) 
Delmas (0+00 to 2+09) 4.01 609 
Delmas SB (2+09 to 5+09) 0 1174 
Delmas NB (0+00 to 5+79) 0 2115 
Delmas (5+09to6+18) 3.63 171 
Total 7.64 4069 
 
Table A-2: Earthwork Calculation for Building Pads. 
Building Avg. Existing 
Elev. 
Proposed Elev. Area (ft^2) Cut (yd^3) Fill (yd^3) 
1 87.24 88.2 62785 292 2524
2 86.22 88.1 21546 0 1500
3 86.28 59.5 37483 37178 0
4 87.19 91 21600 0 3048
5 86.62 90 42700 0 5345





Table A-3: Earthwork Calculations for Site Grading. 
Area Avg. Existing Elev. Avg. Prop. Elev. Area (ft^2) Cut (yd^3) Fill (yd^3) 
Park 85.88 90.51 37739 0 6472
A 88.17 90.89 3742 0 377
B 88.95 89.61 2768 0 68
C 87.53 87.79 4498 0 43
D.1 86.12 90.21 1532 0 232
D.2 86.12 88.95 4718 0 495
E 86.29 90.76 6847 0 1134
F 86.53 91.86 4669 0 922
G 86.25 91.72 1773 0 359
H 85.38 87.95 2862 0 272
I 85.93 86.02 998 0 3
J 85.75 87.36 2544 0 152
K 86.03 87.75 2645 0 168
L 86.36 88.59 1376 0 114
M 85.69 90.12 2758 0 453
N 86.77 91.09 1907 0 305
O 87.31 91.44 3954 0 605
P 87.12 90.46 2442 0 302
Q 86.69 89.61 1960 0 212
R 86.39 88.66 2983 0 251
S 85.93 90.88 3634 0 666
T 86.33 90.65 2272 0 364
U 86.48 88.25 1645 0 108
V 86.46 90.65 1474 0 229
W 87.51 89.25 2269 0 146





Table A-4: Earthwork Calculations for Bioswales 
Location Depth (ft) Area (ft^2) Volume (yd^3) 
A 3 1749 194
B 3 1484 165
C 3 2026 225
E 3 3514 390
F 3 2677 297
O 3 1587 176
S 3 1771 197




Table A-5: Earthwork Calculation Corrections. 
 Depth (ft) Area (ft2) Volume (yd3) 
Additional fill due to paved area: 0.5 321490 5954
Additional fill due to shrinkage: 0.2 344097 2549



















Table B-1: Synchro Analysis Results for Existing Traffic. 
 
Existing AM Traffic Existing PM Traffic 













1 0.37 2.8 7 A 0.57 4.7 11 A 
2 0.71 17.4 19 B 0.84 21.7 19 C 
3 0.91 21.4 25 C 0.79 17.3 21 B 
4 0.46 9.9 8 A 0.55 10.6 18 B 
5 0.86 18.5 25 B 0.75 23.2 38 C 
6 0.59 11.4 14 B 0.25 8.8 8 A 
7 0.30 7.7 4 A 0.46 9.5 9 A 
8 0.76 31.2 28 C 0.46 29.2 13 C 
9 0.50 7.9 64 A 0.55 7.4 21 A 
10 0.81 24.0 28 C 0.77 17.1 19 B 
11 0.95 26.2 27 C 0.92 20.6 24 C 
12 0.63 9.8 27 A 0.60 10.9 30 B 





Table B-2: Synchro Analysis Results with Added Traffic from Development. 
 
Green Community AM Traffic Green Community PM Traffic 













1 0.38 2.9 9 A 0.61 4.9 11 B 
2 0.73 17.9 19 B 0.84 21.6 20 C 
3 0.94 23.6 32 C 0.82 15.2 22 B 
4 0.52 10.2 9 B 0.57 10.7 19 B 
5 0.87 19.3 31 B 0.77 23.5 40 C 
6 0.59 11 15 B 0.26 9.3 9 A 
7 0.44 9.5 8 A 0.63 12.9 13 B 
8 0.76 31.8 29 C 0.49 30.7 37 C 
9 0.8 21.9 44 C 0.58 16.3 34 B 
10 0.85 20.4 27 C 0.79 24.1 26 C 
11 0.92 21.6 25 C 0.92 20.9 27 C 
12 0.63 12.5 32 B 0.69 12 33 B 
13 0.72 11.2 25 B 0.66 7.6 19 A 
14 -   -  - A -   -  - A 




































CB #1 87.54 0.54 1.3 1.33 0.934      81.697 
      10.00 0.005 3.09 1.68   
CB #2 87.54 0.67 1.3 1.02 0.891      81.73 
      10.00 0.005 3.09 1.68   
CB #3 86.44 0.66 1.3 1.70 1.463      81.44 
      10.00 0.013 5.01 2.73   
CB #4 86.40 0.59 1.3 2.14 1.633      81.40 
      10.00 0.015 5.33 2.91   
MH #2  88.56 0.60 1.28 2.35 1.797     81.45 81.38 
      10.00 0.010 4.36 2.38   
MH #1  86.53 0.62 1.27 3.84 3.025     80.22 80.15 



















Table D-1: Detailed Cost Estimate. 
Item Quantity Unit Unit cost Total Cost 
Earthwork Total  $636,859.00
Cut (Rough Grading) 37477 cy $7.00 $262,339.00
Fill (Rough Grading) 37452 cy $10.00 $374,520.00
Offhaul 0 $0.00
Paving Total  $245,720.00
Asphalt for Streets 29478 sqft $6.00 $176,868.00
Pervious Concrete for Sidewalk 9836 sqft $7.00 $68,852.00
Underground Utilities Total  $58,350.00
Pipes 290 lf $55.00 $15,950.00
Sanitary Sewer (Manhole) 3 each $10,000.00 $30,000.00
Storm Drain (Manhole) 1 each $10,000.00 $10,000.00
Catch Basin 4 each $600.00 $2,400.00
Finish Details Total  $140,610.00
ADA Ramps 11 each $810.00 $8,910.00
Street Lights 6 each $6,000.00 $36,000.00
Cross Walks 4 each $750.00 $3,000.00
Stop Signs 0 each $0.00
Fire Hydrants 3 each $900.00 $2,700.00
Traffic Signal 3 each $30,000.00 $90,000.00
Landscaping Total  $501,260.54
Finish Grading 13913 sy $10.00 $139,126.67
Bioswale 19424 sqft $10.00 $194,240.00
Fountain 2 each $2,000.00 $4,000.00
Playground 2 each $15,000.00 $30,000.00
Park Path 3371 sqft $7.00 $23,597.00
Grass 0.4968778696 acre $1,000.00 $496.88
Planters 51 each $1,000.00 $51,000.00
Trees 196 each $300.00 $58,800.00
10 % Contingency  $158,279.95




























































































1" = 30' HORIZ.
1" - 3' VERT.
PROFILE
1" = 30' HORIZ.




1" = 30' HORIZ.
1" - 3' VERT.
PROFILE
1" = 30' HORIZ.









































SAN FERNANDO STREET (60' ROW)
LO
S G
AT
OS
 C
RE
EK
AU
TU
MN
 ST
RE
ET
